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(54) SUPERHIGH STRENGTH LINEPIPE EXCELLENT 
IN LOW TEMPERATURE TOUGHNESS AND ITS 
PRODUCTION 

(57) Abstract 

PROBLEM TO BE SOLVED: To Impart superhigh 
strength to the linepipe and to improve its low 
temp, toughness by forming a steel plate having 
specified tensile strength into the shape of a pipe 
by a UO stage, subjecting the abutted parts to 
submarge arc welding from the inside and outside 
faces by using high Ni-contg. weld metal having 
specified tensile strength and thereafter expanding 
the pipe. 

SOLUTION: A steel plate having 900 to 1,100 MPa 
tensile strength is formed into the shape of a pipe 
by a UO stage, and the abutted parts are joined from 


the inside and outside faces by submarge arc 
welding. In this welding, weld metal in which the 
average tensile strength is controlled to the one 
equal to or above the value of the tensile strength 
of the steel plate -100 MPa is used. As this weld 
metal, the one having an Ni content higher than the 
Ni content in the steel plate by «1% is preferable, 
and, e.g. a welding wire having a compsn. 
essentially consisting of 0.01 to 0.12% C, so.3% Si, 
1.2 to 2.4% Mn, 4.0 to 8.5% Ni and 3.0 to 5.0% 
Cr+Mo+V is preferably used. After this welding, the 
pipe is expanded to obtain a superhigh strength 
linepipe excellent in a balance of strength and low 
temp, toughness, easily capable of field welding and 
having s900 MPa tensile strength. 
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^t)!0STi'OZgB©HAZOgii5®S©±#ig<© 
T, ^©±R£0. 14%tLt. 3$b<14 

[0 0 2 9] S i \$7n-*-)lffi±<DtziblZ0. 0 5 

<*ftS*40T. ±R£0. 6Xtbfc. 1*3*1- 

■T*±T*pJfcft7E*T*0. *«DTBttl. 2%T& 

©T±I8£2. 2%tLtz. 
[0 0 3 0] N i *aSftrr<&BWtt«IAntt*»*T3l 
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10 

«6±R143.2 XtLfc. Cr, Mo. V©38*©j!W;t 

£fc«fc0iS&l££»Sfca»;:*ln-ra. Cr+Mo + V 
#1.2 %OTTttaimTft<, -#£«fc*»rr 
* tfi««n©feR3&»JtTfc»±H*2. 5 % t bfc. 
[0 0 3 1] Btt«*TttAntt**», MfttftHOfflc 
Mlttft±K*»fc5Brc*6J&«, £f -5 4: 

10 ^T<Sfi»tttffiTT*©T^firl6HI£0. 005 %WT 

tvrz. mm&miztt. *<Dmz®&m<D&& > m®£ 
&mz?rt)&ztztb\z>&mzfoCTmm2tirzT i. a 

1. Zr, Nb, Mg^©7tS?r^*-r-5«-&^*-5 

Sttffii^^a^bn. 

[0 0 3 2] *W6W*«B»T?-f >/H7'ttIt < B 
g^450miD 1500mm. ^JP#nOimi#> £40mmgK©+M' 
XT&S. £®«fc3ft*MX©HS*K*&<sart-* 
20 *i£ibT14. ^«$rU^^TOJglC^T-5UOI 

[0 0 3 3] •y-x^-v7-i7^»«s«©^*^# 

J»S©WttTfttoSS»£JRiaj«£»5 

^c*ict4. «#©#*&#« b£&tttm©aR#s&£ 

30 &Bfc£n*C*©«H£»Sfci&k:. «**^t«fc-5 
*R*J:^BiaW>5C©aA&%*LT0. 0 1- 

0. 12%tl>tz, 

[0 0 3 4] Sill &&&JgT£>g<h£tt-5S i *© 

1. 2%~2. 4XtLfc. N i 14. 

SftSN i »©«H£»Sfc©«C. *»J«»t«fcS*R 
S:#ILT4. 0%-8. 5Xtl/fc. 
40 [00 3 5] Cr+Mo + Vtt, SMlT^gtStl 
aC r + Mo+V»©ttHS»*fc©K. «»j6jc»t«t 
5^$?£#!§:bT3. 0%~5. 0%tLtz. ^(Dm 
P. S©*tt*ltt«a<J>ftl>;5F**S*L<. Bf43£g«l 
ftKSsftrrsilfcfcBJSlT**. £ft, Ti, Al, Z 
r. Nb, MgWKK*BWtUT«fflSn*. 
[0 0 3 6] ft*, i§|Wi/:tm<, a**«T 

©&«*>«jf&T*&3. a»«aT«»o*^tt*ii7-f 

50 WKfl^6©^l^SUft«{±GlA^«6HK:ftntfjSlt^ * 


(7) 

II 

f-?-i?7-i?m»\z&m znz 7 ? v 77\$*.m?z> 

flMHBtMrMEJ: ?)■*>■$■< . u©*i>bai»'IS 

^s^xicA«3^h4(fit»«ija«t»«. s^g-ma io 
to 03 7] *«*fl=fct3ir»Ttttt««tiataiisn 

t*«*«?*tt*<*:«. SKA* 
ii fr « AS* £5$ < bX feSttttR* ttiS < ft 6 ft 

&KtffcQ. l~3m/fl-g«j&«3iWfc«HT*4. 1 
m/#*«©*»tt7-f >/t-f yOy-A^St bT« 

bftlf ». AJRtt 2 . 5 ~ 5 . 0 k J /mm*il 
$ Ll^fSfflT'&S. AJRtf/hSTff* £*tti&2w&«*+ 
fl-lcftO, *#1-^*£#fc»«ffi©<Mta«**<, £9tt 

[0 0 3 8] ->-AjgSS», i£Sl::J;9l|Rg£|6]±£ 

&u±.<Dtt<gm (= «wf«H«-ttflf(»pj«) /wr 

[0 0 3 9] &X3ftm*TttUO£m©JMttflBV> 
***** LT. *«tt«ttjlMM»»£C J: oXttWtta* 
K»«fcftTStf*£tHI^^©M**+rt*i^£tt* 40 

£<h. IWtt©flff©«F«»t«f^9IS0T»ttftKttK 
tfX£?«©Trtffifl8aM©TRttM«©3l9 0 8 
£-2 0 0MP a©«Hi:Lfc. 
[0 0 4 0] 

[SIGH] EUTlC. *3EW*Aflc««:RWr*. 3! 1 IC 
«"r<fc**»©«!ft 3 0 0 h>G^T*»», iSgSfSii 
WfrtU ^©&1 1 OCCCWBJRa, H8li*TfiE 
KL, *©»9 0 0~7 5 0t:©*fltETS**80Xt 50 
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ft5$OT/EJ££ 1 8mm*TffH. *-©&*»#jhfift 
#4 00-5 0 0tfcft*±3K*ftl/XJlMR£»jgl, 
tzo 5£WffiW<Mt¥tfLtt<omA, B, C, DttfMEtfS 
WMmiZ&K) (v+JHf— tttfc©- 4 0"CT© 
jftJRx*;^-) feffifr). — C»*«iS< N i Atgsjn 
StiXtJftV»*Ett3IKttBaiBiHC*5^fiffl«ltt3JJ 
ffilr*. ^©<fc-5KLT«JfiUfc»!*SUOI«TffttK: 
ricJBU iKtttt*tt«. S2K:La!>Ti§i&7-i'1'-£ffl 
b>3«ff. 1. 5m/», 5kJ/mm©8» 
&#X'rtfl-B£ 1 M^©U-^-7-v7-^SSE*fTW 
^©&. JMMSlXOiMffcfrofc. S?2IC^T<fc? 
t. ^BJ^JT'^^IIJSNo 1 ~ 6 T-te&»ft?g&t:- K*t 

»&n. fftt*jR©fl:¥A^(inMinic»oT. 

■bil'jEX**. JtKM©HltNo7, 8 tttt&H&QBttB 
T»*#7^ir-J*#a««0!«H*TSoX. 7&5gg 
#ft<8Tttttl»uWttL&. £©fc©fc5l»»5tt 
»HtSllBL&*»ofc. 9 tt»»7-f +-tt38W©ieBT- 
fWRa*B9M6H#©0!X**. $!=#&©§¥* 

3 tc^To *fsw«H©«waj»ar^x«nfc 
astasia t) T?«»*«K»w>fija«n*«* i;t o . 

Jt$5t0iJ 8 tt»»&*©«ltta*4fc6»o& 0 1 7< >/W 7* 
[0 04 1] 
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20 


30 


40 [0 0 4 3] 
[S3] 
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iz( d£ tn£ 
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IE 


fit 


(9) &ffi 2 0 0 0 - 1 9 9 0 3 6 

15 16 











vE-40 


| vE-«o 


No 

MPa 

MPa 

J 


1 J 


1 

899 

988 

268 

a» 

184 


2 

940 

1011 

250 

a» 

154 


3 

I 876 

973 

272 

a» 

180 


4 

985 

1060 

281 

a» 

163 


5 

901 

990 

270 

as? 

147 


6 

933 

1015 

245 

a# 

171 


7 

888 

986 

265 


67 


8 

903 

990 

269 


38 


9 

814 

925 

97 


166 


(51) Int. CI. ' m\tm FI t-73-K (##) 

C 2 2 C 38/58 C 2 2 C 38/58 

immwm m *m. anmnm /mju 

(ID mm #BB #S F*-A(##) 4E001 AA03 BB05 CA05 CC03 DA07 

=f-mmm»^mW 1 #rB#§SSi#fci£; DB04 DCOl DDOl DF09 DG04 

^ag#S3^rt EA05 

(72)5gHJ# *:|fc K 4E081 AA12 BA04 BA34 BB15 BB17 

=F*Ssi*7fjgrS20- 1 0rB*SMItl& CA05 DA05 DA11 DA35 FA03 


